Physical therapists often treat older adults with marked deficits in physical function secondary to an acute hospitalization. These deficits are often collectively defined as hospital-associated deconditioning (HAD). However, there is a paucity of evidence that objectively demonstrates the efficacy of physical therapy for older adults with HAD. Older adults with HAD represent a highly variable and complex population and thus may be difficult to study and develop effective interventions for using our current rehabilitation strategies. This perspective article outlines an innovative framework to operationalize and treat older adults with HAD. This framework may help therapists apply emerging exercise strategies to this population and facilitate additional research to support the total value of physical therapy for older adults in postacute care settings-with value measured not only by improvements in physical performance but perhaps also by reduced rates of disability development, rehospitalization, and institutionalization.
P oor functional performance in older adults after an acute hospitalization is a growing concern. Medicare spending for postacute care after hospitalization has increased significantly over the last decade, representing 10% of the annual Medicare budget. 1 Despite this spending, 68% of patients are discharged from postacute care settings below their prehospitalization level of function, 2 which contributes to nearly 1 in 5 Medicare beneficiaries being rehospitalized within 30 days after an acute hospitalization. 3 Physiologically, an acute hospitalization also causes significant stress on older adults. Within the hospital environment, older adults have prolonged periods of bed rest, 4 relative inactivity, 5 sleep disturbances, 6 and nutritional deficits 7,8 -all of which contribute to critical failures in homeostatic mechanisms that make older adults vulnerable to adverse health events, such as rehospitalization. During an acute hospitalization, older adults spend approximately 83% of their hospital stay in bed and 12% of their time in a chair. 4 Prolonged immobility in the hospital is associated with a number of impairments in older adults, including declines in muscle strength, 9 muscle mass, 10 cognitive function, 11 muscle protein synthesis, 12 and physical function. 13 Hospitalization also is associated with a decline in activity of daily living (ADL) performance; strikingly, hospitalized older adults are 61 times more likely to develop disability in ADLs than those who are not hospitalized. 14 This decline in function during acute hospitalization has been labeled as a partially avoidable physical dependence occurring over the course of care, or, more strikingly, as iatrogenic disability. 15 Taken together, this multisystem decline in function has been described as part of a clinical sequela historically termed "medical deconditioning" or "hospital-associated deconditioning" (HAD) 16 but more recently has evolved into a more formalized "post-hospital syndrome" (PHS). 11 Although "post-hospital syndrome" is a valuable term of increasing importance, we will use the term "hospital-associated deconditioning" to describe our condition of interest in this article, as this term better describes deficits seen in physical therapist practice settings. 16 Physical therapists frequently treat patients with HAD; often, these patients present with a myriad of metabolic, respiratory, or infectious causes for deconditioning that require medical supervision and rehabilitation to return to their prior level of function. However, the term "hospital-associated deconditioning," when applied to this complex patient population, currently does little to guide physical therapist treatment-an assertion supported by the fact that patients with a primary rehabilitation diagnosis of deconditioning in rehabilitation hospitals have a poorer trajectory of functional recovery than patients with a serious, but clear, diagnostic label such as "hip fracture." 17 Older adults with HAD in postacute care settings have higher-than-average rates of readmission to an acute care hospital and lower rates of community discharge 18 -suggesting that older adults with HAD may be a unique population that requires additional research and clinical attention from the physical therapy community.
Deficits in the Current

Management of Older Adults With HAD
After acute hospitalization, older adults with HAD often utilize postacute care settings for rehabilitation to return to their prehospitalization level of function. 16, 18 Considering the increasing utilization of rehabilitation after hospitalization, physical therapists have a responsibility to ensure they are responding to the changing landscape of value-driven health care by using intervention strategies that concurrently improve patient outcomes and contribute to reducing avoidable hospital readmissions. Given that responsibility, there are 2 main questions we have identified in current physical therapist treatment of older adults with HAD: (1) Are current physical therapist interventions delivered at the appropriate intensity for older adults with HAD? and (2) Do physical therapists need a more established role in models of transitional care for older adults with HAD?
Are Current Physical Therapy Interventions Delivered at the Appropriate Intensity for Older Adults With HAD?
The American Physical Therapy Association, as part of the American Board of Internal Medicine (ABIM) Foundation's Choosing Wisely campaign, has educated consumers to question the application of underdosed strength training programs for older adults-these programs are defined as including resistance exercise prescriptions that do not match intensity, duration, and frequency of training to functional goals. 19 However, the few studies that have described usual physical therapist interventions for older adults with HAD described low-intensity and generalized treatments 16,20 that may not adequately maximize physical function 21 -thus, leaving older adults with HAD vulnerable to rehospitalization, 22 further disability development, 2 and higher mortality rates. 23 These adverse health outcomes are associated with the general loss of functional reserve commonly observed in older adults with HAD. 11 In general terms, functional reserve reflects the capacity for older adults to handle additional stressors or illHospital-Associated Deconditioning nesses without loss of independence. 16 However, there is a paucity of literature supporting current rehabilitation approaches as intense enough to even return older adults with HAD to the threshold of independence, much less increase functional reserve. This is an important issue because older adults who are discharged with poor physical function have 3 times the odds of being rehospitalized within 30 days than older adults with medically complex conditions and high physical function. 22 Despite the identification of physical function as a biomarker for adverse health outcomes, older adults with HAD are often treated by physical therapists in postacute settings with low-intensity exercises, 16,20,24 chosen by therapists who may perceive this dosage as safer. 25 However, lowintensity exercises may be physiologically inadequate to maximize functional performance 21 and thus place an older adult at risk of developing further disability, being rehospitalized, or transitioning into a more frail state.
Similarly, physical therapy in this population has been described in a recent review as "almost exclusively based on historical tradition rather than rigorous scientific evaluation or evidence-based medicine," 16(p72) with lower extremity resistance training (RT), in particular, described as a supplement to basic transfer and gait training instead of a foundational treatment. This description does not reflect the importance of physical therapy for older adults with HAD but does suggest that there is a major opportunity to optimize interventions and improve functional outcomes for this population.
Do Physical Therapists Need a More Established Role in Models of Transitional Care for Older Adults With HAD?
In general, there is a dearth of physical therapist involvement in care transition models designed to reduce secondary complications in older adults after a hospitalization. Transitional care is especially important for older adults with HAD to help prevent secondary complications from the hospitalization, including avoidable readmission. However, the transitional care model for older adults with medically complex conditions established by the University of Pennsylvania-tested and refined with more than 20 years of supporting evidence 26 -28 -does not specifically reference rehabilitation services in the model or within clinical applications. 28 Most established transitional care models for older adults focus heavily on the involvement of advanced practice nurses to make home visits, engage older adults in their own medical care, 29 promote independence with ADL, 30 and coordinate other home health services. 28 Evidence-based support for physical therapy in transitional care is lacking, despite physical activity levels 31,32 and functional ability 22 being robust independent predictors of rehospitalization risk in older adult populations.
HAD: Shifting the Rehabilitation Perspective
Returning
(or reconditioning) patients with HAD to their prior level of function is a common therapy paradigm in postacute care, but this approach may miss physical biomarkers (eg, slow gait speed) that suggest a continued high degree of vulnerability 33 -biomarkers that are likely very responsive to appropriate exercise therapy. Even at their prior level of function, older adults with HAD may be functioning dangerously close to the threshold between independent functioning and dependency, meaning even a small decline in physical performance after hospital discharge may have catastrophic consequences.
Therefore, developing a novel lens through which to view older adults with HAD is the first step in changing the evaluation and treatment paradigms currently used to manage this population. Older adults are often hospitalized for different reasons and different lengths of time, but at discharge they often have a core cluster of symptoms in common. 11 After an acute hospitalization, this population frequently experiences significant muscular weakness, decreased stamina, diminished appetite, fatigue, and decreased ability to carry out ADLs. 11, 16, 18 For older adults with HAD, this loss of physical function at hospital discharge is accompanied by marked loss of functional reserve and physical performance, with concomitant elevation in the risk for adverse health events. 16 Functional deficits and ADL disability commonly observed in older adults with HAD are strongly predictive of hospital readmission, 22,32,34 institutionalization, 35 and mortality. 23, 36, 37 These deficits common to HAD strikingly resemble a similar decline in physical function common to the geriatric syndrome of frailty. Frailty has been defined in a myriad of ways, 38 -42 but most researchers agree that hallmark features of frailty are a generalized decline in physical reserves and a disruption in homeostasis that increases future risk for adverse health outcomes. One wellaccepted and validated definition of frailty 41 describes the condition as a physiologic syndrome characterized by having any 3 of the 5 diagnostic markers: muscle weakness, slow movement speed, self-reported exhaustion, low physical activity, and unintentional weight loss. When applied to large older adult cohorts, Hospital-Associated Deconditioning frailty confers independent risk of increased mortality, 38,43-46 institutionalization, 47 and disability 38 similar to the adverse health risks attributed to an acute hospitalization. 2,14,35,48 Thus, the acquisition of HAD is of particular concern to older adults who are already frail at the time of hospital admission. Older adults with frailty experience an accelerated loss of function during hospitalization compared with older adults without frailty 15 and have higher rates of institutionalization 47 and mortality 41,49 after hospitalization.
Frailty is related to, but distinctly separate from, comorbidity and disability, 50 which makes it a unique clinical entity. The functional deficits present in older adults with frailty closely mirror the deficits seen in older adults with HAD, 51 differing only in method of acquisition: frailty often develops insidiously over a period of months or years, whereas HAD can develop rapidly over a period of just a few days (Fig. 1) . Thus, the clear similarities between HAD and frailty suggest that older adults with HAD represent a hospital-acquired phenotype of frailty.
Updating Practice Patterns for Older Adults With HAD
Applying exercise guidelines for older adults with frailty to older adults with HAD could be an immediately translatable clinical strategy with strong potential to improve functional outcomes and reduce adverse health events in this vulnerable population. However, shifting from historically performed conservative interventions toward a paradigm of treating underlying frailty symptoms in conjunction with disease-specific interventions requires a significant change in how physical therapists view older adults with HAD. Physical therapists have traditionally used general conditioning activities (GCAs) as a foundational treatment for older adults with HAD. These GCAs may include simple ambulation in the hallway of the facility without application of overload principles, group exercises without application of formal exercise training principles, or general nonspecific active range of motion exercises delivered at a subtherapeutic intensity. 16 However, these activities do not adequately address impairments in physical function 21 that represent biomarkers for adverse events (rehospitalization, 22 institutionalization, 35 and death 37 ) in older adults with HAD and thus should be used sparingly in rehabilitation programs.
Outlined below is the general evidence-based exercise hierarchy that we believe should be applied to older adults with HAD. We have based the hierarchy on the available evidence for exercise in the frail older adult population, as well as current recommendations from the American College of Sports Medicine 52 (ACSM) and the American Geriatrics Society (AGS). 53 In general, we propose a treatment framework (Fig. 2) that increases emphasis on higher-intensity RT and de-emphasizes the commonly used GCAs. The evidence supporting our proposed treatment hierarchy is presented below.
Resistance Training
Despite the complexities of defining frailty and the multiple domains it influences, treatment of frailty has focused mainly on 2 factors: nutritional supplementation 53,54 and exercise training 55 with a heavy focus on RT. 21, 56 The biological evidence for RT in the older adult with frailty is strong; older adults have a diminished muscle protein synthetic response to protein intake and instead depend much more heavily on exercise to maintain a balance between muscle protein breakdown and synthesis. 57 Resistance training acts to improve both the biochemical impairments in skeletal muscle 58,59 and the low muscle mass 60 that are thought to underlie muscle weakness seen in older adults with frailty. Optimal benefits of RT are observed when the programs are carried out at high intensities, defined as 70% to 80% of a patient's 1 repetition maximum (1RM). This intensity, when supervised, is appropriate for most older adults with frailty, including those with other comorbid conditions such as chronic obstructive pulmonary disease or osteoporosis. 52 Clinical application of 70% to 80% of 1RM to older adults with frailty does not require maximal strength testing or any specialized equipment. A physical therapist can carry out a high-intensity strength program by Differing trajectories leading to a loss of functional reserve in older adults. HADϭhospital-associated deconditioning.
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simply providing a patient with enough resistance to cause muscle fatigue to the point of failure at 8 to 12 repetitions, with form deterioration over the last 2 repetitions. 61, 62 Strength training programs for older adults also can be monitored effectively and safely by using Borg Rating of Perceived Exertion, with a goal of 15 to 17 on the 6 -20 scale. 61, 63 Although mild muscle soreness is commonly observed after appropriately dosed treatments, physical therapists should monitor older adults for excessive muscle soreness or fatigue following RT that impairs their ability to carry out basic ADL tasks and adjust dosages accordingly. 64 Appropriately dosed high-intensity RT has been shown to improve muscle strength and power in even the frailest older adults and is often more feasible than aerobic training for this population. 65 Resistance training specifically has been shown to improve ADL performance, 56 These intensities do not support an optimal return of function, nor do they contribute to increased functional reserve in older adults with HAD.
Motor Control Strategies for
Gait, Balance, and ADL Improvements Most evidence is generally supportive of motor control-based gait, balance, and ADL training for improving physical performance and frailty markers in older adults. We believe these interventions can be selected by clinicians based on patientspecific needs and note that further study may be needed in the postacute care setting to determine which interventions and intensities are most beneficial. Generally, taskspecific ADL training 74 has been shown to improve both muscle strength and motor learning in frail older adults and may be of particular importance to institutionalized or homebound patients. Balance training also is recommended by the ACSM for older adults with frailty and should be performed within a multicomponent program. 72 Balance training has been shown to improve outcomes in older adults with frailty Current rehabilitation hierarchy for older adults with hospital-associated deconditioning (HAD) and hierarchy of an updated treatment approach for older adults with HAD. RTϭresistance training, ADLϭactivities of daily living, GCAsϭgeneral conditioning activities.
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who are functionally dependent, including Berg Balance Scale scores 75 and fall rates. 73 Intensive tai chi training has similarly been shown to improve physical performance measures, including chair rises and gait speed. 76 Motor control-based gait training with high-level, taskoriented activities promotes greater gains in gait speed 77 and selfreported function 78 than traditional endurance-based programs in older adults with gait impairments.
Aerobic Training
Older adults with frailty typically respond more robustly to RT than to aerobic training in the early stages of an exercise program, especially in the presence of significant sarcopenia. 52 There is minimal evidence that aerobic training alone substantially improves functional performance or disability in older adults who are frail. 66,72 However, aerobic exercise, when part of a multicomponent program including balance or RT, or both, does contribute to improved physical performance in older adults with frailty. 56,79 Thus, formal aerobic training should be included only in combination with RT and balance training for older adults with HAD.
General Conditioning Activities
General conditioning activities are often considered a primary component of postacute physical therapy for older adults with HAD. 16 These activities are often performed without application of the principles that define skilled exercise therapy-intensity, frequency, duration, or specificity. There is no evidence that GCAs impart substantial short-term or long-term functional benefits in older adults with frailty; thus, these activities that lack the formal components of exercise should be included sparingly in rehabilitation programs for older adults with HAD.
Future Directions for Treating Older Adults With HAD
Given the framework we proposed, there are 3 main future directions that we believe are important in establishing the role of physical therapy in treatment of older adults with HAD: (1) improved recognition of HAD as a unique syndrome, (2) application of higher-intensity treatment strategies when treating older adults with HAD, and (3) increased physical therapist involvement and leadership in developing or participating in interdisciplinary transitional care models for older adults with HAD.
Recognizing HAD as a Unique Syndrome
Older adults with HAD represent a unique cohort of patients for whom additional research and clinical attention are needed. This highly variable population has not been adequately defined or categorized, which has led to a disjointed collection of research that often does not center on physical therapist management strategies, despite the fact that older adults with HAD likely represents a large portion of a rehabilitation caseload in postacute care settings. A recent systematic review concluded that there are no welldesigned trials that support rehabilitation treatment for older adults with HAD. 80 Developing strategies to identify older adults with HAD at risk for poor outcomes could help guide future clinical and research efforts. These strategies also may help operationalize the hospital-associated frailty phenotype by delineating the characteristics of exercise "responders" and "nonresponders" in postacute care settings. 
Application of Higher-Intensity
Conclusion
We have proposed a significant paradigm shift in the treatment of older adults with HAD. Our treatment pyramid, based on evidence for managing frailty, is a general hierarchy that leaves physical therapists open to develop specific protocols for individual patients, while providing a more evidenced-based approach for treating older adults with HAD. This population has tremendous potential to benefit from increased rehabilitation attention. Therefore, we hope this model will facilitate a shift in how physical therapists define successful postacute rehabilitation of older adults with HAD to the following: not only achieving meaningful improvement in physical function but also contributing to concurrent declines in rehospitalizations, future disability development, and mortality.
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